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© Lubricating olJ composition* 



© The present invention relates to a lubricating oil composition comprising: 

(A) a mineral oil having a kinematic viscosity at 100° C of 1 to SO centistokes and a viscosity index of 
at least 80. 

(B) 0.5 to 20% by weight based on the total weight of the composition of an ethytena-a-olefin 
copolymer having a number average molecular weight of 800 (inclusive) to 6,000 (exclusive). 

(C) 0-05 to 20% by weight based on the total weight of the composition of polymethacrylate having a 
number average molecular weight of 1 0.000 to 250,000 or a mixture of said polymethacrylate and an olefin 

a copolymer, and 
(D-i) 1 to 20% by weight based on the total weight of the composition of a detergent-dispersant 
^ andtor an antioxidant, or 

(CM I) 0.5 to 20% by weight based on the total weight of the composition of at toast one member 
selected from the group consisting of a extreme pressure agent, an anti-wear agent and an oiliness agent 
According to the present invention, a multi grade lubricating oil composition which Is excellent In shear 
jg stability can be obtained. 
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LUBRICATING OIL COMPOSITION 



BACKGROUND OF THE INVENTION 

The present invention relates to a lubricating oil composition and mors particularly to a multi grade 

5 lubricating oil composition" whlcrTis excellent in shear stability- 
One embodiment of the present invention relates to a multi grade engine oil composition and more 
particularly to a multi grade engine oil composition which is excellent in shear stability and engine 
cleanliness. This multi grade engine oil composition can be used as an internal combustion engine oil for a 
gasoline engine, a diesel engine, a gas engine and other special engine, and further as a compressor oil. 

io Another embodiment of the present Invention relates to a high viscosity Index lubricating oil composition 
containing a mineral oil as a major component, and more partlculaiiy to a lubricating oil composition which 
has a particularly high viscosity index, is excellent In shear stability and further in extreme pressure 
properties and anti-wear properties, and thus which can be used a$ an oil for cars and industrial gears, a 
power stearlng oil. a tractor oil, a shock absorber oil, a hydraulic fluid, a door check oil, a bearing oil and so 

is on. 

The conventional multi grade engine oils have a disadvantage in that their viscosity is markedly 
decreased by mechanical shear applied thereto during their use, because they contain a relatively large 
amount of a polymer having a greatly high molecular weight as an agent to improve viscosity-temperature 
characteristics (a viscosity index improver). Particularly under high oil temperatures, the reduction in 
2Q viscosity is great and the problem of abrasion of bearing metal often occurs. Moreover, addition of a large 
amount of the polymer leads to a reduction In engine cleanliness and particularly, to increase the engine 
deposits. 

On the other hand, a mineral oil with high molecular weight polymers compounded thereto has 
heretofore been used as a high viscosity index lubricating oll- 
25 However, since this lubricating oil contains a relatively large amount of high molecular weight polymers, 
its shear stability is seriously poor, when subjected to mechanical shear, it suffers from disadvantages in 
that viscosity is markedly decreased, initial performance cannot be satisfied, and abrasion is increased. 
Thus the lubricating oil is unsuitable for practical u$b. 

Off 

SUMMARY OF THE INVENTION 

One embodiment of the present invention Is intended to overcome the above prior art problems and an 
object of the present inveintign Is to provide a mufti grade engine oil composition which Is excellent in shear 
05 stability and also in engine cleanliness- 

That is, on© embodiment of the present invention provides a lubricating oil composition comprising: 

(A) a mineral oil having a kinematic viacosrty at 1Q0°C of 0.5 to 50 centistokes and a viscosity index 
of at least 60. 

(B) 0.S to 20% by weight based on the total weight of tiie composition of an ethy1ene-«-olefin 
<to copolymer having a number average molecular weight of 800 (Inclusive) to 50QO (exclusive), 

(C) 0.05 to 20% by weight based on the total weight of the CQmposnjon of polymethacryfate having a 
number average molecular weight of 10,000 to 230,000 or a mixture of said polymethacrylate and an olefin 
copolymer, and 

(D-I) 1 to 20% by weight based on the total weight of the composition of a detergent-dispersant 
46 and/or an antioxidant 

Another embodiment of the present invention is intended to overcome the above problems and an 
object of the present invention is to provida a lubricating oil composition which has a high viscosity index 
and which is excellent in shear stability and further in Bxtreme pressure and anti-wear properties. In another 
embodiment of the present invention a lubricating oil composition comprising: 
so (A) a mineral oil having a kinematic viscosity at iao°C of 0.5 to 50 centistokes and a viscosity index 

of at least 60. 

(B) 0.5 to 20% by weight based on the total weight of the composition of an ethylene-a-olefln 
copolymer having a number average molecular weight of 800 (Inclusive) to 5000 (exclusive). 
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(C) 0.05 to 20% by weight based on the total weight of the composition of polymethacrylate having a 
number average molecular weight of 10,000 to 250.000 or a mixture of said polymethacrylate and an olefin 

copolymer, and ^ 

(D-ll) 0.5 to 20% by weight based on the total weight of the composition of at least one member 
5 selected from the group consisting of a extreme pressure agent, an anti-wear agent and en oilineas agent. 



DETAILED DESCRIPTION OF THE INVENTION 

jo In the present invention, as the component (A), a mineral oil having a kinematic viscosity at 100 tt C of 
0.5 to 50 centistokes (cSt) and a viscosity index of at least 60. preferably at 80 is used. 

Especially, In one embodiment of the present invention, as the component (A), mineral oil having a 
kinematic viscosity at 100*C of 1 to SO cSt preferally 2 to 35 c3t is used. In another embodiment of thei 
present invention, as the component (A), mineral oil having a kinematic viscosity at 100 - C of 1 to 40 cSt is 

13 more preferable. The pour point of the mineral oil is not more than -5°C and preferably not more than 
-10°G. This mineral oil id a base of the lubricating oil composition of the present invention. If the kinematic 
viscosity of the mineral oil is less than 1 cSt evaporation loss is large, which is unsuitable for practical use. 
On the Other hand it is in excess of 50 cSt, the viscosity at tow temperatures Is high, which is unsuitable for 
the mult/ grade oil, If the viscosity index of the mineral oil is less than 60, the effect of increasing the 

so viscosity index Is poor and thus a large amount of a polymer ta needed, which Is undesirable because of a 
reduction in second performance. This mineral oil Is obtained by the known lubricating oil purification 
methods, for example, by purifying a lubricant fraction obtained by ordinary distillation or vacuum 
distillation, by techniques such as solvent purification and hydrogenation purification- More specifically, 
fractions such as 70 Neutral, 100 Neutral, 150 Neutral, 300 Neutral. 500 Neutral, Bright Stock, and mixtures 

2s of the fractions can be used. 

In the present invention, as the component (A), a synthetic oil can be used in place of the above 
mineral oil. However, since the synthetic oil is low in an ability to dissolve additives, exerts adverse 
influences on anti-sealing properties and ie expensive, it is prefered to be used in combination with a 
mineral oil. 

30 In the present Invention, as the component (6). an ethylene-a-olefin copolymer having a number 
average molecular weight of 800 (inclusive) to 5,000 (exclusive) and preferably 2.000 to 4.000 (both 
inclusive) is used- tf the number average molecular weight of the ethylene-o-olenn copolymer is less then 
300, the effect of increasing the viscosity index is poor. On the other hand. It Is in excess of 5,000, the 
shear stability is undesirably reduced. This ethylene-oc-ofefin copolymer is a coollgmmer of ethylene and er- 
as olefin having 3 to 20 carbon atoms, such as propylene. 1 -butane and 1-decene. and is a hydrocarbon-based 
synthetic oil not having a polar group. The above component (B) is compounded In a proportion of 0.5 to 
20% by weight based on the total weight of the composition. If the proportion of the component (B) 
compounded is less than 0-5% by weight the Bffect of increasing the viscosity index is undesirably poor. 
On the other hand, if it is in excess of 20V* by weight, the viscosity at low temperatures ia increased and 
*o the abject of the mufti grade cannot be attained. 

Especially, in one embodiment of the present Invention, component (B) is preferably compounded in 
aproportion of 1 to 15% by weight and more preferably 1 to 10% by weight based on the total weight of the 
composition. In another, embodiment of the present invention, component (B) is compounded in a 
proportion of 2 to 20% by weight and preFerably 3.0 to 15% by weight based on the total weight of the 
45 composition. 

In the present invention, as the component (C), poiymethacryiate having a number average molecular 
weight of 10,000 to 250,000, preferably 20.000 to 200,000 is used, if thB number average molecular weight 
is less than 10,000, tha viscosity index is not increased. On the other hand, it Is in excess of 250.000. the 
shear stability is undesirably reduced. 

so The component (C) is compounded in a proportion of 0.05 to 20% by weight, by weight based on the 
total weight of the composition. If the proportion of the component (C) compounded Is less than 0 05% by 
weight low temperature fluidity Is undesirably low. On the other hand. It 5s in excess of 20% by weight, 
shear stability and engine cleanliness are undesirably reduced or the viscosity at low temparature is high. 
Th© component (C) acts to increase the viscosity index of the lubricating oil composition and to lower the 

55 pour point thereof. 

Especially, in one embodiment of the present Invention, component (C) is preferably compounded in 
aproportion of 0.1 to 10% by weight base on the total weight of the composition. In another embodiment of 
the present invention, component (C) is preferably compounded in a proportion of 0-1 to 16% by wefght 

3 
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based on the total weight of the composition. 

In combination with the potymethaciylstB. an olefin copolymer having a number average molecular ■ 
weight of 10.000 to 250.000. preferably 50,000 to 200.000 can be used as the component (C) of one 
embodiment of the present invention. Use of the olefin copolymer In combination Increases the engine 
s clean liness. 

Examples of the olefin copolymer Include an ethylene-propylene copolymer and en ethylene-styrene 
copolymer. 

In the present invention, as the component (D), component (D-l) or component (D-ll) is used. 
That is. in one embodiment of the present invention, as the component (D-l). a detergent-dispersent 
w and/or an antioxidant is used. 

As the detergent-dispersant. sulphonates such as calcium sulphonate and magnesium sulphonate, 
phenates. salycilates, succinimide (alkenyl or alkyl succinimide), acid amides, benzyfamine, succinic acid 
esters, and the Tike can be used. 

As the antioxidant phennl-bassd antioxidants such bs 2,6-di-tert-hutyl, 4-methyi phenol: amine-based 
ts antioxidants such as dioctyldiphenylamine; zinc dithiophosphate (ZnDTP); and the like Can be used- 

In one embodiment of the present Invention, as the component (D-l), any one of the above detergent- 
dlspersant and antioxidant Is used, or they are used in combination. Preferred examples of the component 
(D-l) are calcium sulphonate. magnesium suiphonate. phenate* succinimide and zinc dithiophosphate 
(ZnDTP). It Is particularly preferred that ZnDTP and sulphonate and/or phenate and succinimide be 
20 compounded. 

The component (D-l) is compounded in a proportion of 1 to 50% by weight preferably 3 to 15% by 
weight based on the total weight of the composition. If the proportion of the component (r>I) compounded is 
less than 1% by weight engine cleanliness are undesirably reduced. On the other hand. If It Is in excess of 
20% by weight engine cleanliness are also undesirably reduced. 

£5 In another embodiment of the present invention, as the component (D-ll), at least one member selected 
from the group consisting of a extreme pressure agent an anti-wear agent and an oiliness agent is used- 

As the extreme pressure agent, various compounds can be used. More specifically, sulfur^containlng 
extreme pressure agents such as sulfides, sulfoxides, sulfones. thlosulflnates. thlocarbonates, oleflnlc 
sulfides; surfurteed fats and oils; phosphorus-containing extreme pressure agents such as phosphoric acid 

50 esters, phosphorous acid esters, and phosphoric acid ester amine salts; halogen-containing extreme 
pressure agents such as chlorinated hydrocarbons: organic metal-containing extreme pressure agents such 
as triphosphoric acid salts, e.g„ zinc dithiophosphate. and thiocarbamic acid salts; and the like can be 
used. 

As the anti-wear agent, OrganomOlybdenum compounds such as MoDTP and MoDTC; organoboric 
as compounds such as aikylmercaptyl borate; solid lubricant-based anti-wear agents such as graphite, 
molybdenum disulfide, antimony sulfide, boron compounds and potytetrafluoroethylene; and the like can be 
used. 

As the oiliness agent, higher fatty adds such as oleic add and stearic add: higher alcohols such as 
oleyl alcohol; amines; esters: chlorinated fats and oils; and the like can be used- 

40 In another embodiment of the present Invention, as the component (D-ll). a extreme pressure agent, an 
anti-wear agent and an oiliness agent as described above are used alone or as mixtures comprising two or 
more thereof. As the component (0-11). sulfur-contalnlng extreme pressure agents such as sulfurlzed fats 
and oils, and oleflnlc sulfide, phosphorus-containing extreme pressure agents such as phosphoric acid 
eaters, phosphorous acid esters and their amine salts, and zinc dithiophosphate, Mo compounds such as 

■as MoDTP and MoDTC, and boron compounds are preferably used alone or as rnbdures comprising two or 
more thereof. 

The component (D-») Is compounded in a proportion of O.S to 20% by weight, preferably 0.5 to 10% by 
weight based on the total weight of the composition. If the proportion of the component (Q-il) compounded 
is less than 0-5% by weight, extreme pressure and anti-wear properties are undesirably low. On the other 
so hand. If It Is In excess of 20% by weight corrosion is sometimes caused- 

The lubricating oil composition of the present invention contains the components (A) to (D) as described 
above- In addition, if necessary, the lubricating oil composition may contain additives such as a defoaming 
agent, a rust preventing agent, a corrosion inhibitor and a color additive. 

As the defoaming agent, silicone-based defoaming agents such as dimethylsiloxane and a silica gel 
56 dispersion; alcohol-based defoaming agents; ester-based defoaming agents; and the like can be used- 

As the rust-preventing agent, carboxylic adds, carboxylic acid salts, sulfonic acid salts, esters, 
phosphoric acid, phosphoric acid salts, and the like can be used. 

As the corrosion inhibitor, benzotriazole and its derivatives, thiazole compounds and the like can be 

4 
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used. 

TIiq composition of one embodiment of the present Invention is excellent in shear stability* Moreover, 
Che composition of tho present invention is excellent In engine cleanliness. 

Aceordingly the composition of one embodiment of the present invention can be used as a multl grade 
s engine oiJ composition for various intemaJ combustion engines. 

In accordance with another embodiment of the present invention, there can be obtained a lubricating oil 
composition having a viscosity Index of at least 140 and a high viscosity index. 

Moreover, the lubricating oil composition of another embodiment of the present invention has a pour 
point of not more than -30°C and a Brookfield viscosity at -2a*C of not more than 150,000 cp. and thus ft is 
io excellent tn low temperature characteristics. 

Furthermore, the Juoricating oil composition of another embodiment of the present Invention is excellent 
in shear stability and also In extreme pressure properties. 

Accordingly the lubricating oiJ composition of another embodiment of the present Invention can be used 
as an oil for car and industrial gears, a power stealing oil, a tractor oil, a shock absorber oil. a hydraulic 
is fluid, a door check oil, a bearing oil and so on. 

The following examples are given to illustrate the present Invention, although the present invention is 
not limited thereto. 



2d Examples 1 to 3 and Comparative Examples 1 to 2 

The engine oil compositions shown in Table 1 (prepared according to SAE viscosity grade 5W730) were 
subjected to various teste and their physical properties were evaluated. The results are shown In Table 1. 

Examples 4 to 5 and Comparative Examples 3 to 4 

The engine oil compositions shown in Tahlp 2 {prepared according to SAE viscosity grade 10W730) 
were subjected to various tests and their physical properties were evaluated in the same manner as in 
3o Examples 1 to 3 and Comparative Examples 1 to 2. The results are shown In Table 2. 
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1 Mineral 0(1 I 
Viscosity: 3.5 cSt at 100'C; Viscosity Index: 100 

-2 Mineral oil II 
Viscosity: 4.0 cSt at 10Q°C: Viscosity Index: 100 

"3 Ethylsno-a-olefin copolymer I 
Number average molecular weight 3,600; ethylene content 70% 
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"A Ethyl ene-er olefin copolymer II 
Number average molecular weight: 2.600: ethylene content: 70% 

'5 Poly methacrv late I 
Number average molecular weight: 120.000 
5 "6 PolymethaerylatB II 

Number average molecular weight 28,000 

1 Package Dl 

Antioxidant, detergent-dlspersant (a mixture of calcium aulphonate. succinimide and ZnDTP) 
"8 Olefin copolymer 

to Number average molecular weight 43,000; ethylene-propylene copolymer 
"9 Kinematic viscosity 
Measured according to JIS K2283- 

■10 CCS viscosity 
Measured according to JIS K2215. 
75 T1 Supersonic shear stability test 

Measured according to ASTM Q-2603 (frequency: 10 KHz: amplitude: 2S am; time: 30 minutes; oil 
amount 30 ml) 

"12 HT/HS viscosity (TBS viscosity) 
SA£ Paper 830031 (temperature: 150°C; shearing rate: 10" sec' 1 ) 
ao 13 Panel coating test 

Measured according to Fed. Test Method 791 D-3462 (panel temperature: 300*C; oil temperature: 
160"C; splash: 15 sec: pause: 60 sec: time: 3 hr) 

The following can be understood from the results of Table 1. 

In the examples of the present invention, shear stability is improved and HT/HS viscosity is increased, 
as These results mean that the viscosity under high temperature and shear conditions ia high and even when 
the oil is subjected to shear a decrease in viscosity is small. "This demonstrates that the lubricating oil 
composition of the present Invention Is effective against the abrasion under high oil temperature conditions 
which is a problem encountered in a multi grade oil* Moreover, the panel deposit amount in the panel 
coating test which is a measure of engine cleanliness is small. 
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4 1 Mineral oil M 
Same as in Table 1 

'2 Mineral oil Hf 
Viscosity: 5.4 cSt at -fO0°C; Viscosity Index: 100 

"3 Ethylens-a-olofin copolymer I 
Same as in Table 1 

•4 ahyiene-£*-otefln copolymer [J 
Same as in Table 1 

^ Ettiylene-a-olefln copolymer III 
Number average molecular weight 10.000; ethylene content 70% 
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*6 Ethyls ne-a-olefin copolymer IV 
Number average molecular weight: 40.000; ethylene content; 65% 

7 Polymethacrylat© II 
Same as in Table 1 
$ *8 Package Di 

Same as in Table 1 

"9 Kinematic viscosity 
Measured according to JIS K2283. 

10 CCS viscosity 
to Measured according to JIS K2215. 

"1 T Supersonic shear stability test 

Measured according to ASTM 0-2603 (frequency: 10KHz; amplitude: 28 ujti; time: 30 minutes; oil 
amount 30 ml) 

75 

Examples 6 to 7 and Comparative Examples 5 to n 

The lubricating oil composition shown in Table 3 were subjected to various tests and their physical 
properties were evaluated, 
so The results are shown in Table 3, 



30 



35 



40 



45 



55 



9 



PAGE 12/16 * RCVD AT 9/27/2004 3:25:13 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/6 * DNIS:8729306 * CSID:216 621 6165 * DURATION (mm-ss):05-04 



09/27/04 X5:27 FAX* 216 621 6165 



RENNER OTTO 

vi - 



@0 



Q2B0 260 



TO 



'5 



i. 

n 

8- 

o 



f-l 
CO 



€0 
CO 



3 



o m in- 
■ ■ • 

eo to o 



m in 
■ » , 



m in 



cn o 









ah 

C5 


m cm 




m 


w 










a in 










3 




m 






i 


r-4 






• 


Vll 




- • 




o 


CM 






o 






o 


o 






* 




co cJ 


cn 


m 


o 


CO rH 


<o 




o 




*-i 




o 
















iH 








V.ll 








O 








o 


a\ m 






o 






m 




• ■ 






a 




rH 


CO 


o 




\*3 


iH 


o 




rH 


1 










*H? 








A| 








O 


CO <f 




m 


o 






* 


o 


rO vfi 










cn 


CO 


cT 




l-t 


I 


a 



o in cn 
oo h 
co 



o o 
co o m 

S3" 



o o cn 
o o in 



o m cn 

co h <- 

eo 



3 



o 



25 



30 



CO 

QJ 
i— I 



I 



40 



45 



50 



■n 

s 



CM 

CO 



U7 



o 

CO 



1 1 



o 



i-i 
Q 

3 



tWCM CO 

aJ * * 
i-f M 

in o r 

3 - 



m 
♦ I 



id 



rH 

O 
Or 



*n m 



co o 



% 

u 

D 

a 

o 
0 

01 



g 

-U 



4-1 

c 

a 
a 

*H ft 

w € 

o o 

a* cj> 
e 

o 



o 
a 
o 

o 









CO 


P- 


















a) 


S 

fl- 




AJ 








s 


a 


U 


d) 


k 




a 


?- 


4J 








tH 


^3 




o 


0 


JJ 


— Ck 






a. 


t4 








E 


13 


rH 




1 


O 


n=f 


O 


-U 




CJ 


<J 




pa 



00 rH 



in vr 
r^- rO 



<3\ iH 



o 

o o 



-H 

CQ 
O 

a 



CO 



E7J 



dJ 

o 
1-1 



CJ 
-H 
4-1 

cd 

I 

a 





AH 




o 


irj 


o 




o 










I 


m 




i-H 




AU 




C3 


O 


o 




o 


d 






o 


I 


m 







o in vo 
□ h in 



CO 

O O CN 
O O VO 



H 
O 

u 

HCM CO 



S 

0) 



CO 
CO 



r>. 
o 



W e 



S ^ 
-rf O 



P (0 

-u o 

U t4 



O * 01 

to a O S: 

E-f aj 

93 tj eg 

H Q H O 

rj ^ J >J 

td ^ ^ w 

I J M 

o 



HJ EO 

±> o 
n u 

09 

U "rH 
□J > 

QJ 

CO -H 

CJ V 
■H (fl 

a d> 

JD9 l-l 
M O 
41 CD 

g.« 



10 



PAGE 13/16 * RCVDAT 9/27/2004 3:25:13 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/6 * DNIS:8729306* CSID:216 621 6165 * DURATION (mm-ss):05-04 



09/27/04 15: 27 FAX* 216 621 6165 



RENNER OTTO 



0014 



0 280 260 



TO 



15 



2Q 



H 

t 



^3 & 



c <0 
a M 

CJ eg 



CO 

00 



CO 

CO 



OH 



o 
■ 



■ 

cn 



o 



o m 



■ • 

en © 



in m 
«n o 



I 1 



CM CO 
CTl CJl 



o t*i 

rH O 

-5- in to 



AD 

m o 
• o 

CM O 



r 



o 
m 



O m m 
~ h in 



o 

«-h on 











CO 






o 


00 IN. 




O 


o 








o 




rH 


a 




CO i— 1 






o* 








a 








O 
















iH 



vll 

mo ih 
• o 

r*» o o m m 
cn *• o h in 
I o i*4 «n 
m 



<n 



o m 
O r-* m 
rH m 



30 



35 



40 



em cn 



J? 

0 

I a* 
d o 
i v = 

a) 

H C B 

m a) -h 

H r4 <H 
B >J= i-f 

5 £ ° 



■u m 



c c B 

O a> a 

u a O 

TS i- i- 

O O Q 

fiL O W 



1 



■JC 



a) 

4-1 



u 

4 Z 



o 



c 

0) 
C 

o 

I 



HC 



HC 



0 
a 



(J 

rH 

I a> a. 

Q r- hc o 

^ He *j 

al n. 

-u a) a i 

e to a» « 

aj > <m is 

B n sJ a* 

O 4J _Q H 

S* zi 

E t3 t-4 _c 

O *tt O 4-1 

U < h pq 



HC 

4J 
4-1 CO 

u 

u Q 
o o 
o o 
<r w 

CHI <5U 

S 

u 

CO 



a. 
0 



CM 
iH 
HC 



a 

QJ 

a 

-H 
O 
CU 

B 

& 5 



© 
rH 



m 
0 
u 
w 

4) 

03 



B 



i-I o 

o 

-h o 

> CM 



a) 
B 



&4 T3 



3 a 

* « 

m Q 

a o 

E-i H 

?^» ti 

i* id 

•ri 

^3 -H 

-M O 

n u 

□3 

Vl -H 

hC B 

VJ *rl 

0 03 

•H 03 

a m 

_ o <u 

* m i-i 

M O 

fU 41 

a o 



a) 

(0 u 
o « ai 



^ *a> J3 



S£3 



50 



55 



i Mineral oil 

Viscosity. 4.03 cSt at 100°C; Viscosity index: 98; pour point '12.5*C 
'2 EthyJena-a-olefin copolymer I 

Oligomer of ethylene and a-ot&fin. hydrocarbon-based synthetic oil not containing a polar group; 
number average molecular weight 3.600; viscosity: 2,000 cSt at 100° 0 
"3 Ethyleng-r*-olefln copolymer II 
Oligomer of ethylene end ^-olefin; number average molecular weight: 10.000; ethylene content 70% 

w 4 Pol'ymethacrylate A 
Poly methacryl ate having a number average molecular weight of 62,000 

"5 Poiymethacrylate 0 
Pulymethacrylate hawing a number average molecular weight of 21,000 
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*e Super pressure agent 
Butene sulfide and phosphoric acid ester amine salt 

v Additives 
Amine-based antioxidant, a defoarning agent 
5 '8 Polybutene 

Polybutene having a number average molecular weight of 2.000 

"9 Ethylene-propylene copolymer 
Number average molecular weight: 100.000 

"10 Measured according to JIS K2233. 
10 1 1 Pour point 

Measured according to JIS K2269. 

12 Low temperature viscosity 
Brookfield viscosity (-26' C), JPI 

13 Four-ball test 

re Measured according to ASTM 0-2783 

14 Supersonic shear stability test 

Measured according to ASTM D-2603 {frequency: 10 KHz; amplitude: 2B u.; time: 60 minutes: oil 
amount 30 ml) 

The following can be understood from the reeufts of Table 3. 
20 The lubricating 0\\ compositions obtained in Examples B and 7 have a viscosity index of at least 140. a 
pour point of not more than -30'C and a Brookfiefd viscosity at -26°C of not more than 150,000 cp. 
Furthermore, the extreme pressure performance as determined by the Four bait test is superior to those of 
the comparative examples. Thus the lubricating oil compositions are satisfactory as a 80W/90 multi grade 
gear oil. 

25 Comparative Example 5 is an example in which the component (B) is not used and as the component 
(C). potymeth aery late having a number average molecular weight of 21 .000 which is most rarely subject to 
3hear Is used. This oil composition, however. Is poor in ahear stability and furthermore Its extreme pressure 
performance is very low. 

Comparative Example 6 rs an example in which the component (Q) is not used. This oil composition is 
so poor in low temperature fluidity and thus cannot be used as a B0W/S0 gear oil. 

Comparative Example 7 Is an example in which polybutene is used in place of the component (B). Even 
though a large amount of polybutene Is used, the viscosity increasing effect can be obtained only 
insufficiently, and moreover low temperature fluidity is poor. Thus this oil composition cannot be used as a 
S0VW90 gear oik 

as Comparative Example 8 is an example in which the proportion of the component (B) compounded rs 
small. Although pour point is decreased, shear stability and extreme pressure properties are markedly poor. 

Comparative Example 9 is an example in which the components (B) and (C) are not used and an 
ethylene-propylene copolymer having a number average molecular weight of 100.000 was used. This oil 
composition hs3 a pour point of -20* C and its shear stability is markedly poor. 
40 Comparative Examples 10 and 11 are examples In which ethylenes-olefin copolymer (oligomer) having 
a number average molecular weight of 1 0,000 is used in place of the component (B). 

In Comparative example 10. although shear stability Is good, low temperature viscosity become 
undesirably high and thus this oil composition cannot be used as 90W/90 gear oil. 

" In Comparative Example 11. although low temperature viscosity is good, shear stability undesirably 
45 drops. 



Claims 



so (1) A lubricating oil composition comprising: 

(A) a mineral ell having a kinematic viscosity at l00 g C of 0.5 to 50 cerrtlstokas and a viscosity index 
Of at least 90. 

(B) 0-5 to 20% by weight based on the total weight of the composition of an ethytene-n-olefin 
copolymer having a number average molecufar weight of 000 (inclusive) to 5,000 (exclusive), 

ss fC) 0.05 to 20% by weight basod on the total weight of the composition of polymethacrylate having a 

number average molecular weight of 10,000 to 250,000 or a mixture of said polymethacrylate and an olefin 
copolymer, and 
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(D-l) 1 to 20% by weight based on the total weight of Che composition of a detergent-dlspersant 
and/or an antioxidant. 

(2) The composition according to claim l wherein the component (A) Is a mineral oil having a kinematic 
viscosity at 100 9 C of 2 to 35 oentistokes and a viscosity Index of at least 80. 
5 (3) The composition according to claim 1 wherein the component (A) is a mineral oil having a pour point 
of not mors than -5*C. 

<4) The composition according to claim 1 wherein the component (B) is an ethyIene~*-olefin copolymer 
having a number average molecular weight of 2,000 to 4.000. 

(5) The composition according to claim 1 wherein polymethacrylate have a number average molecular 
w weight of 20,000 to 200,000. 

(6) The composition according to claim 1 wherein the detergent-dlspersant is et least one member 
selected from the group consisting of calcium sulphonate. magnesium sulphonate, phenate, salicylate, 
succinimide. acid amide, benzy (amine and succinic acid ester. 

(7) "me composition according to claim 1 wherein the antioxidant is phenol-based antioxidant amine- 
rs based antioxidant or zinc diihiophasphate, 

(B) The composition according to claim 1 wherein the component (B) is compounded in a proportion of 
1 to 15% by weight based on the total weight of the composition. 

(9) The composition according to dairn 1 wherein the component (C) is compounded in a proportion of 
0.1 to 10% by weight based on the total weight of the composition. 
20 (10) The composition according to claim 1 wherein the component (D-l) is compounded in a proportion 
of 3 to 15% by weight based on the total weight of the composition, 

(11) A lubricating oil composition comprising: 

(A) a mineral oil having a kinematic viscosity at 100*C of 1 to 50 centistokes and a viscosity index of 
at least 60. 

25 (B) 0,5 to 20% by weight based on the total weight of the composition of an ethylenes-olefin 

copolymer having a number average molecular weight of 800 (Inclusive) to 5.0QQ (exclusive), 

(C) 0.05 to 20% by weight based on the total weight of the composition of polymethacrylate having a 
number average molecular weight of 10.000 to 250,000 or a mixture of said polymethacrylate and an olefin 
copolymer* and 

30 (DM) 0.5 to 20% by weight based on the total weight of the composition of at least one member 

selected from the group consisting of a extreme pressure agent an anti-wear agent and an oiliness agent 

(12) The composition according to claim 11 wherein the component (A) is a mineral oil having a 
kinematic viscosity at 100*C of 1 to 40 centistokes and a viscosity index of at least 80. 

(13) The composition according to claim 11 wherein the component (A) is a mineral oil having a pour 
as point of not more than -5*C. 

(14) The composition according io claim n wherein the component (B) is an ethylene-a-olefin 
copolymer having a number average molecular weight of 2,000 to 4,000- 

(15) The composition according to claim 11 wherein polymethacrylate have a number average 
molecular weight of 20.000 to 200,000. 

40 (16) The composition according to claim n wherein the extreme pressure agent is at least one member 
selected from the group consisting of sulfur-containing extreme pressure agent phosphorus-containing 
extreme pressure agent halogen-containing extreme pressure agent and organic metal-containing extreme 
pressure agent 

(17) The composition according to claim 1 wherein the anti-wear agent is at least one member selected 
46 from the group consisting of organcmolybdenum compound, organoboric compound and solid lubricant- 
based anti-wear agent 

(18) The composition according to claim 1 wherBin the oiUness agent is at least one member selected 
from the group consisting of higher Fatty acid, higher alcohol, amine, ester and chlon'nated fat and oil. 

(19) The composition according to claim 1 wherein the component (B) is compounded in a proportion of 
so 3.0 to 15% by weight based on the total weight of the composition. 

(20) The composition according to claim 1 wherein the component (C) is compounded in a proportion of 
0.1 to 15% by weight based on the total weight of the composition. 

(21) The composition according to claim i wherein the component (D-ii) is compounded in a proportion 
of 0-6 to 10% by weight based on the total weight of the composition. 

56 
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